In Burke's case, and in some other cases of Charles Bonnet syndrome [5] , the hallucinatory condition is only temporary. Burke [2] suggests that this is because deafferented neurons in the visual cortex become resensitised to visual stimuli but with receptive fields that are displaced to a region of intact retina adjacent to the lesioned area. The result will be that the hyperexcitability that these neurons had will be reduced and hence the hallucinations associated with this hyperexcitability will resolve. Burke concludes by pointing out more work to be done in the future, writing on page 539 in [2] : ''if this analysis is correct, we may conclude first, that the more extensive the visual loss the more complex the hallucinations; second, the more extensive the visual loss the longer the hallucinations persist; and third, that in the disappearance of hallucinations the more complex hallucinations should disappear first, followed by other simpler images, progressing back to very simple images that may originate in the thalamus. It would be very desirable to obtain clinical evidence for or against these propositions''. Indeed! A cynodont from the Early Jurassic reveals unexpectedly large litters in these early mammal relatives, supporting the hypothesis that an increase in brain size was connected to smaller litters during the early evolution of mammals.
The evolution of mammals is one of the most completely documented evolutionary transitions in the fossil record. A wealth of fossils from the Carboniferous to Jurassic periods documents the successive acquisition of key mammalian characters in the skull and postcranial skeleton in remarkable detail [1] . Studies on embryonic development in present-day mammals have offered additional insights into the origin of skeletal systems such as the three-bone middle ear and the jaw joint between the dentary and squamosal (temporal) bones. However, it is still difficult to make inferences regarding the origin of key features of mammalian biology that leave little if any fossil evidence. When did parental care and lactation first appear along the synapsid lineage? When did hair evolve? In a recent study [2] , Eva Hoffman and Timothy Rowe report the discovery of an adult of an Early Jurassic stem-mammal with a litter of nearly or newly hatched young (perinates)a major breakthrough for palaeobiologists interested in the origin of mammals.
Synapsida is the group that includes all extant and extinct amniote vertebrates that are more closely related to mammals than to reptiles (including birds). Its anatomical hallmark is the presence of a single temporal opening behind the orbit on either side of the cranium [1] . The oldest known synapsids come from the Late Carboniferous. One group of derived synapsids, the cynodonts, dates back to the late Permian and includes all mammals (including you and me) as a subgroup. Early cynodonts show morphological changes that make them increasingly look like mammals. In particular, the differentiation of the dentition and the jaw-closing musculature as well as the development of a secondary bony palate all indicate changes in oral processing of food.
Ranging in time from the latest Triassic to the Early Cretaceous, Tritylodontidae is a group of small-to-medium-sized cynodont synapsids whose skeletons have many mammal-like features [3, 4] . The skull looks rodent-like. Large upper and lower incisors project forward, with lower ones biting between the upper ones. The characteristic cheek teeth of tritylodontids look like molars and have multiple roots. The upper ones have three longitudinal rows of crescent-shaped cusps that occlude against two rows of cusps on the lower teeth. Wear facets on the cusps show that the mandible was pulled backwards during chewing. The molar-like teeth were likely used for processing high-fiber plant material. The pelvic girdle and femur of tritylodontids are almost indistinguishable from those in early mammals. A particularly well-known tritylodontid is Kayentatherium wellesi from the Early Jurassic of northeastern Arizona, which is represented by many fossils (Figure 1 ) representing a wide range of growth stages [3, 4] .
The new find comprises a partial skeleton of an adult Kayentatherium associated with at least 38 tiny perinates [2] . The latter include 10 largely complete skulls and numerous jaw and limb fragments. All the perinates are similar in size and stage of tooth and bone development and thus can be interpreted as coming from a single litter. No traces of egg shells were found with the young, but the eggs may have had a non-mineralized, leathery shell, as in present-day monotreme mammals. Unlike reptiles, extant mammals typically give birth to a small number of young and often provide extended parental care. Their offspring have relatively large skulls that accommodate relatively larger brains. The litter size in the new fossil find is larger than that for any present-day mammal and similar to those in extant crocodylians and certain squamates [2] .
The perinates of Kayentatherium have a relatively wider brain than the adults. During growth, the brain became narrow and tubular as in early cynodonts [5] . By contrast, the Early Jurassic stem-mammal Morganucodon already shows some expansion of the brain. This expansion was associated with the development of the neocortex and the diversification of sensory abilities [6] . Kayentatherium may represent an evolutionary stage just before this major increase in brain size.
Despite their much smaller size, the skulls of the perinates of Kayentatherium do not differ appreciably in the relative length of the facial skeleton from those of the adults. The few observed differences between the young and the adults concern changes in the masticatory apparatus, especially the jaw-closing muscles, during growth. In mammals, the development of the secondary bony palate and bones in the olfactory region as well as the increase in the number of teeth during growth result in the facial skeleton becoming longer relative to the remainder of the skull [7]. The limb bones of Kayentatherium perinates are rather well-ossified. Histological study revealed that their articular ends have zones of cancellous bone that are denser than the perichondral shafts, approaching the condition in mammals. At the same time, however, these ends apparently grew around cartilage cones, as in reptiles. By contrast, the articular ends of limb bones in mammals have secondary centers of ossification rather than cartilage cones [8] .
The new discovery from Arizona suggests that tritylodontids laid large clutches of eggs and presumably provided limited if any parental care, much as in earlier amniotes. In mammals, there is greater investment in parental care for a small number of young, which was associated with further enlargement of the brain in the latter [9] . In other words, mammals chose bigger brains over bigger litters. With a skull length (measured along the midline) of 11 cm, this specimen is similar in size to the small adult found with the cluster of perinates in [2] . A new brain imaging study reveals that the human cerebellum contains a region that represents visual space that is dissociable from a region displaying visual memory-related activity, with both regions exhibiting precise functional coupling with corresponding cerebral cortical areas.
Although the cerebellum contains more than 50% of the neurons in the human brain, many of its functions remain relatively poorly understood. The classical view of the cerebellum has focused on its roles in the control and coordination of body movements. Research over the past few decades, however, has generated substantial evidence for a variety of nonmotor cerebellar functions in domains such as cognition, language, perception, and affective/emotional processing. A study reported in this issue of Current Biology by Brissenden et al. [1] shows that the human cerebellum contains representations of visual space, revealed by functional magnetic resonance imaging (fMRI). The authors of this study also describe a region in the cerebellum that exhibits responses related to visual memory and is distinct from the one that represents visual space. Finally, they report that the regions encoding visual space and memory signals exhibit very precise patterns of functional coupling with corresponding regions in the cerebral cortex.
The role of the cerebellum in planning and executing movements is well established. Damage to portions of the cerebellum results in motor deficits in both animal models and human patients, and many cerebellar neurons display patterns of activity that are related to the timing and execution of voluntary body movements. Investigations of patients with cerebellar damage, as well as neuroimaging studies of subjects with intact brains, have demonstrated that the cerebellum also has important roles in cognition and perception (reviewed in [2] [3] [4] ), and anatomical studies have revealed connections between the cerebellum and many higher-order cerebral cortical areas in the macaque brain (reviewed in [5] ). A range of extremely diverse functions have been associated with the human cerebellum in recent years, including visual and auditory perception, pain, attention, memory, emotion, language, executive function, and social cognition. These findings have raised questions about the organization of functional specialization in the cerebellum.
In the cerebral cortex, one foundational principle of functional organization is the topographic map. For example, many cerebral cortical areas contain a continuous map of the visual field on their surface [6, 7] . In at least some of these maps, the spatial layout of visual field locations is retinotopic, reflecting the two-dimensional representation of the visual environment on the retina. There are also continuous tonotopic maps of frequency in auditory cortex and somatotopic maps of the surface of the body in somatosensory cortex.
Cerebral cortical areas that represent the visual field exhibit spatial specificitya given neuron or local population of neurons encodes information from a particular visual field location. Brissenden et al. [1] tested whether fMRI responses in the human cerebellum also have spatial specificity. In their study, subjects were shown groups of line segments in both the left and right sides of the visual field, followed by a blank screen that was displayed for one second (the delay period). Participants were instructed to pay attention to only one side of the visual field and to ignore the line segments on the opposite side, while maintaining their gaze at a central fixation point.
A subset of the line segments were colored red, and subjects attempted to remember the orientations of these segments over the delay period. This type of brief storage of visual information is known as visual working memory. After the delay period, participants indicated whether the orientation of one of the red
